4 • 

i What is claimed is: 

2 

3 1 . A digital computer system that correlates positional input data for generating a 3- 

4 D virtual image, representational of a localized terrain over which a vehicle is traveling, 

5 comprising: / 

6 / 

7 a positional information unit which receives the positional input data provided by 

8 a satellite-based positioning system; / 

9 / 

io a terrain database unit, containing yo^ta of the localized terrain over which the 

n vehicle is traveling; and / h 

12 U A 

13 an image generation processing unit Paying a render engine which receives data 

14 from the positional information unit and the terrain database unit and which generates 
is the 3-D virtual image representational of the terrain over which the vehicle is traveling. 

16 / 

17 2. . The system of claim 1, wherein the positional input data is a GPS data provided 

18 from a Global Positioning Satellite (GPS) unit. 

19 / 

20 3. The system of claim 2, wherein the GPS data contains information about the 

21 latitude, the longitude, time, and the altitude of the vehicle. 

22 
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4. The system of claim 3, wherein the GPS/data additionally contains information 
about the velocity of the vehicle. / 

5. The system of claim 1, wherein the 3^DiVirtual image is generated at a real-time 
rate. 

6. The system of claim 1 , wherein trie system>rrffier comprises: 

a location calculation unit wKich receives the positional input data from the 
positional information unit and^enerates a most recent spatial location of the vehicle in 
the localized terrain over^hich the vehicle is traveling. 

7. The system of claim 6, wherein the imade generation processing unit generates 
the 3-D virtual image by referencing the most recent spatial location of the vehicle in 
the localized terrain over which the vehioly isJraveling in order to compute a heading, a 
pitch, and a directional vector of a cuirontlposition of the vehicle, wherein the most 
recent spatial location of the vehicle is/generated by the location calculation unit. 



p. The system of claim , wherein the heading and the pitch of the current position 
of the vehicle are computed through the use of a lookup table. 




9. The system of claim 1, wh^ir)Uhe positional information unit receives the 
positional input data by sampling tfW^ositional input data. 

Docket No.: 96-VN-l 25 



1 , 

2 10. The system of claim 9, wherep/uw positional information unit periodically 

3 samples the positional input data at a ca^e oNeast every % second. 

4 

J jHM^^ The system of claim 1, wherein the innage generation processing unit generates 

6 the 3-D virtual image by referencing a most recent spatial location of the vehicle in the 

7 localized terrain over which the vehide/s traveling in order to compute a heading and a 

8 pitch of a current position of the veftjc^/wherein the most recent spatial location of the 

9 vehicle is generated by a location calculation unit which receives the positional input 

10 data from the positional information unit. 

" 7 (, 

12 ^Z. The system of claim y(, wherein the heading and the pitch of the current position 

13 of the vehicle are computed through the use of a lookup table. 

14 ti- 

as HJ^3- A method for generating a 3-D virtual image representational of a localized 

k terrain over which a vehicle is traveling, comprising the steps of: 

17 / J J 

is receiving positional input data prov^d^fy a satellite-based positioning system 

19 which provides latitude data, longitude daia, altitude data, and time data to define a 

20 spatial location representative of an e/e point position seen by an operator of the 

21 vehicle in the terrain over which the veriicle is traveling; 

22 
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1 deriving an initial positional reading of the vehicle at time T1 from the sampled 

2 GPS data, wherein the initial positional reading at tjrne T1 is represented as A = (X 1( Y 1( 

3 Zi, Ti) where is representative of latitude at time T1 , Yi is representative of longitude 

4 at time T1 , and Z^ is representative of altitude at time T1 ; 

5 I 

6 deriving a subsequent positional reading of the vehicle at time T2 from the 

7 sampled GPS data, wherein the subsequent positional reading at time T2 is 

8 represented as B = (X 2 , Y 2 , Z 2 , T 2 ) where X 2 is representative of latitude at time 12, Y 2 

9 is representative of longitude at time T2, ancfZi is representative of altitude at time T 2 ; 

10 U/| 

11 calculating a directional vector of the vehicle defined as the vector AB; 

12 / 

13 / 

14 calculating the velocity of the vehicle according to the equation: 

Jjxi - x,f + Q - y$ +(z 2 - z,) 2 

15 ('-'■)/ 

16 / 

17 generating a computer image representative of the eye point position seen by 

18 the operator of the vehicle and ihe directional vector of the vehicle, wherein the 

19 computer image is generated by/ a render engine of an image generation processing 

20 unit; and 
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overlaying the computer image representing the eye point position and the 
directional vector of the vehicle/onto/a simulated image of the terrain over which the 
vehicle is traveling to generate a^-Dlvirtual image. 




/tfT The method of clainrrj^, comprising the further step of: 



displaying the 3-D virtual image. 

The method of claim 13, whej^ the global positioning satellite data is 
differential global positioning satellite! 



16. The method of claim 13, wherein the^js^p of generating the simulated image of 
the real-world based upon the GPS data/h^rf J$6s been sampled is accomplished by an 
image generation processing block of a cffgit&l computer system. 

if 'J 

yl \ The method of claim ffi wherein the step of receiving positional input data is 
accomplished by periodically sampling global positioning satellite (GPS) data. 

>8. The method of claim Vi, wherein the GPS data is preferably sampled as often as 
possible. 
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/7 

The method of claim 1,8, wherein the GPS data is sampled at least every 14 
second. 
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